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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
measuring body fluid component having a puncture tool 
and a body fluid component measuring part, which can 
surely collect the leaked body fluid within a short time 
and can successively perform puncturing, collection of 
the body fluid, measurement and display of the result. 
SOLUTION: The device for measuring body fluid 
component comprises a puncture needle, a body fluid 
collecting means for collecting the body fluid leaked from 
the skin by puncturing the skin with the puncture needle, 
and a body fluid component measuring means for 
measuring the body fluid component. The device for 
measuring body fluid component is characterized by that 
it further contains a position adjusting means for 
adjusting the body fluid collecting position of the body 
fluid collecting means. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the specific component by which this invention is contained in body fluid, 
such as the blood sugar level, — it can measure — in addition — and it is related with the body 
fluid component measuring instrument constituted so that it could display by actuation of one as 
a result of a puncture, body fluid extraction, and measurement. 
[0002] 

[Description of the Prior Art] In recent years, the diabetic is increasing rapidly from change of a 
living environment. A diabetic needs to maintain fluctuation of the everyday blood sugar level at 
the normal range, and the self-blood sugar level measurement (SMBG) to which the patient itself 
acts as the monitor of the self blood sugar level is recommended. 

[0003] Blood is made to permeate the test paper which carries out coloration to one of the 
measuring methods of the blood sugar level according to the amount of blood glucose, and the 
approach of measuring the degree of the coloration optically and converting into the blood sugar 
level is used widely. Moreover, an enzyme electrode is used as an option, by contacting blood to 
a test piece, an enzyme reaction is made to cause and the approach of converting into the blood 
sugar level the anode current value generated through the electrochemical reaction is used. 
[0004] After a patient does the puncture of the skins, such as a fingertip, with puncture 
implements, such as Lancet, on the occasion of colorimetric measurement, the blood which came 
out is made to permeate the test paper. A measuring device is equipped with this test paper, and 
the blood sugar level is calculated. Since the puncture implement and the blood sugar measuring 
instrument are separate, the conventional self-blood sugar level measuring instrument needs to 
carry out two actuation with the actuation which carries out the puncture of the skin, and the 
actuation in which blood is made to permeate the test paper, and is very difficult for an 
unfamiliar patient or the patient to whom eyesight fell. Then, that with which the puncture 
implement and blood sugar measuring instrument like the publication to JP,1 3-309905.A or 
JP,2000-1 16626.A as what is going to solve the above faults were united is developed. 
[0005] Although blood collecting is performed on the other hand by the fingertip which the 
capillary generally concentrated in order to secure blood required for measurement, a fingertip is 
also the part which a nerve concentrates, and may serve as a burden of the patient at the time 
of blood collecting with a pain, and a health-care top — a patient reduces a measurement count 
arbitrarily — may also pose a problem. For the reason, the blood collecting instrument which it is 
little, and the equipment [ amount / 1 time of / of blood collecting ] which can be measured 
severalmicrol is indicated, and can be voted also on an arm with few pains in WO No. 43962 [ 97 
to ] official report as an option is also indicated by JP,9-304329,A. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to measure blood sugar determination 
several times every day in many cases and to raise a patient's compliance, mitigation of a pain is 
a supreme proposition, it is blood volume little [ how ], and it is an important problem how blood 
is efficiently extracted from a part with few pains. 

[0007] For example, with equipment given in JP.2001 -309905 A the approach of drawing in using 
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an electric rotary pump is indicated. However, in respect of equipment being enlarged from the 
need of equipping with a suction pump, and weight also becoming heavy, and calling it portability, 
it is not desirable. Furthermore, in order to use a cell for the source of power of an electric 
rotary pump, it is not desirable from the field of cost 

[0008] Furthermore, such a patient has large individual difference also about the description of 
blood, or a human form, and if there are some persons who can measure well also with the same 
equipment, there are also those who fail in measurement, and also when a puncture needs to be 
carried out also twice to one measurement, it is generated, and he causes a compliance fall. 
[0009] The purpose of this invention is to offer the body fluid component measuring instrument 
which could be equipped with the puncture implement and the body fluid component test section, 
could display as a result of a puncture, body fluid extraction, and measurement, raised the 
certainty of measurement and was excellent in portability and a cost side by extracting the body 
fluid which bled continuously certainly [ are a short time and ]. 
[0010] 

[Means for Solving the Problem] Following equipment was found out as a result of this invention 
person's inquiring wholeheartedly to this technical problem. That is, the body-fluid component 
measuring device characterized by to equip this invention with a justification means adjust the 
body-fluid extraction location of this body-fluid extraction means, in the body-fluid component 
measuring instrument equipped with a body-fluid extraction means extract the body fluid leaked 
by carrying out the puncture of the skin with the reusable puncture needle and this reusable 
puncture needle which carry out the puncture of the skin, and a body fluid component 
measurement means measure this amount of body fluid components is offered. 
[001 1] Moreover, this body fluid extraction means is a means to extract body fluid from body 
fluid extraction opening according to capillarity, and this invention offers the body fluid 
component measuring device characterized by equipping this justification means with the means 
to which this body fluid extraction opening is moved near the blood collecting section of the skin, 
and an elastic means to always energize to a skin side as an example of a mode. 
[0012] Furthermore, as for this invention, this body fluid extraction means is equipped with a 
tube-like body fluid doner site by this justification means. When the body fluid extraction 
directions are gravity and the reverse sense, this justification means is a means to adjust the 
include angle of this body fluid doner site and the skin contact surface to ten - 50 degrees. 
Conversely, when the body fluid extraction direction is the gravity direction, the body fluid 
component measuring device characterized by this justification means being a means to adjust 
the include angle of this body fluid doner site and the skin contact surface to ten - 90 degrees is 
offered. 

[0013] Moreover, this invention offers the body fluid component measuring device characterized 
by this justification means being a means to which the location of body fluid extraction opening 
of this body fluid extraction means is moved to the contact location at the time of total body 
water measurable [ with this body fluid measurement means ] leaking out from the skin. 
[0014] 

[Embodiment of the Invention] A blood sugar measuring device is explained to an example for the 
desirable operation gestalt of the body fluid component measuring device of this invention. This 
equipment is [0015]. [ applicable not only to blood sugar determination but various body fluid 
component measuring devices ] The body fluid component measuring instrument of this invention 
is a measuring instrument for measuring the specific component which is constituted so that it 
may be used equipping the folder part of this body with a body, a removable reusable puncture 
needle, and a removable measurement chip, carries out the puncture of the skin, extracts body 
fluid, and is contained in this. Into a body part, it has a detection device for detecting the 
puncture device for making the reusable puncture needle with which this folder is equipped 
project momentarily, and the condition of said measurement chip before and behind body fluid 
adhesion, and the measurement device which measures the specific component in body fluid 
from the detection result by this detection device and the display device which displays the 
measurement result by this measurement device. 

[0016] The blood sugar measuring device which is one of the operation gestalten of this 
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invention equips the folder part of the body of equipment with the measurement chip which are 
disposable Lancet (reusable puncture needle) and a disposable cartridge for colorimetry, it 
carries out a puncture to the skin by making Lancet project according to the spring force, and it 
extracts the blood from the skin. The tip of the measurement chip built into the above- 
mentioned folder is equipped with tube-like blood aspiration opening, and attracts blood 
according to capillarity. About the quantum approach, it is applicable with not only this 
colorimetric method but an electrode method. 

[0017] The above-mentioned folder is equipped with the device in which even a blood doner site 
carries out movable [ of the measurement chip point ], and further, extraction opening of the 
above-mentioned measurement chip is equipped with the device energized in the direction in 
which a reusable puncture needle projects with elastic bodies, such as a spring, so that it may 
not be concerned with condition or the description of blood at climax of a users skin but the 
skin may always be contacted. 

[0018] If body fluid contacts the point of the above-mentioned measurement chip, a part of the 
body fluid will be attracted according to capillarity. Therefore, the above-mentioned 
measurement chip is equipped with hand control or a justification means to adjust a location 
automatically so that the amount of point may come near the blood doner site part. 
[0019] It is also possible to adjust a location with a small actuator so that sensing of the front 
face of the skin may be carried out by the photosensor and body fluid extraction opening may 
come near the blood doner site part on the front face of the skin as another example of a mode. 
[0020] In addition, near said here is a distance to which the body fluid drop which grew up to be 
a certain magnitude by the puncture contacts body fluid suction opening immediately, a body 
fluid drop required for measurement — for example, supposing it is hemispherical, the radius of a 
semi-sphere will be computed from the volume. The result of having calculated the relation 
between need total body water and a body fluid drop radius is shown in drawin g 6 . For example, 
supposing body fluid required for measurement is 2microL, it is necessary to arrange body fluid 
suction opening in the location, if it is 1 mm or more, the body fluid more than the amount of 
need assays is required, a patient's burden becomes large, and it carries out continuation suction 
of the amount of need assays and is not more desirable than drawin g 6 , if the radius of a body 
fluid drop is less than 1mm conversely, since it is 1mm preferably. Furthermore, in consideration 
of climax of the large skin of individual difference, it is necessary to arrange the above- 
mentioned measurement chip. Then, the above-mentioned folder carried out movable [ of the 
above-mentioned measurement chip ] to the upper and lower sides and right and left, and is 
equipped with the device which keeps the optimal the distance of a bleeding part and body fluid 
suction opening so that climax of the large skin of individual difference can be taken into 
consideration. 

[0021] The above-mentioned measurement chip built into the above-mentioned folder attracts 
[ body fluid may enter the clearance made between the skin and the above-mentioned 
measurement chip, and ] body fluid and is not desirable when whenever [ to the skin / setting- 
angle ] is small. Furthermore, the above-mentioned measurement chip takes [ the rate which 
permeates a capillary tube falls and / body fluid suction ] time amount and is not more desirable 
than the effect of a self-weight of body fluid, if whenever [ to the skin / setting-angle ] becomes 
large when the body fluid extraction directions are gravity and the reverse sense. Moreover, 
when the body fluid extraction directions are gravity and the same direction, the rate which 
permeates a capillary tube from the effect of a self-weight of body fluid hardly influences 
whenever [ to the skin of the above-mentioned measurement chip / setting-angle ]. 
[0022] 20 seconds of holding a quiescent state are a limitation for a patient with trouble in the 
fall of eyesight or a hand. For that, body fluid suction time amount has less than 20 desirable 
seconds. When it takes into consideration that the time amount which avoids that body fluid 
enters the clearance made between the skin and the above-mentioned measurement chip, and 
body fluid suction takes is less than 20 seconds, from drawing 5 whenever [ setting-angle / of 
the above-mentioned measurement chip ] When the body fluid extraction directions are gravity 
and the reverse sense ( draw ing 5 , continuous line), ten - 50 degrees are desirable, and when 
the body fluid extraction directions are gravity and the same direction ( drawing 5 , broken line), 
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blood inhalation time amount does not approach an include angle, but is always less than 20 

seconds, and is desirable as whenever [ setting-angle ]. [ of ten - 90 degrees ] 

[0023] As shown in the mimetic diagram (a) of drawin g 7 , whenever [ setting-angle / of this 

body fluid extraction opening ], and the relation of body fluid suction time amount are considered 

to be the axisymmetric flows in the capillary tube which stood blood extraction in the direction 

of facing up, and are analyzed based on the following equation of motion (dimension[ non-]-izing) 

in consideration of being laminar-flow flow. 

[0024] 

[Equation 1] 

0- — ^ in(l-£sin£) 

[0025] On the contrary, when gravity and the body fluid extraction direction are the same 
directions, as it was shown in drawin g 7 (b), when it went caudad from the upper limit of a 
capillary tube and blood flowed, based on the following equation of motion, it analyzed similarly. 
[0026] 
[Equation 2] 

sin p sin p 

[0027] The gestalt of desirable operation of the body fluid component measuring device of this 
invention is further explained using a drawing. Drawin g 1 shows a general view of a blood sugar 
measuring device, equips the interior with the measurement chip 4 a disposable reusable 
puncture needle (not shown) and its drive, and for blood sugar colorimetric measurement, and is 
equipped with the display 1 which displays the optical system which measures the coloration of a 
chip, a calculation function, and its result. In the case of self-blood sugar determination etc., a 
patient equips with the measurement chip 4 and a reusable puncture needle 5 the folder 3 
prepared in the skin puncture side of the body lower part. The sectional view of this folder 3 is 
shown in drawin g 2 . In this equipment, a folder part can be removed, the body which shows the 
above-mentioned folder shown in draw ing 2 equipped with the above-mentioned measurement 
chip 4 and a reusable puncture needle 5 to drawin g 1 is equipped with it, and as shown in 
drawin g 4 , it is pressed against the skin. Moreover, since it is possible to observe a puncture 
part and the condition of blood, this folder considers as the product made of transparence resin, 
and is further equipped with opening. 

[0028] As shown in drawing 3 , a measurement chip is equipped with cylinder-like blood 
extraction opening, and consists of cartridges made of resin which built the test paper which 
causes color reaction in the rectangular parallelepiped part. The measurement chip wearing part 
of a folder is equipped with the range adjustment dial 7 which adjusts a horizontal location, and 
moves the location of the above-mentioned measurement chip 4 near the bleeding part in 
consideration of the climax condition of a users skin etc. As shown in drawin g 4 , specifically, 
the location of blood extraction opening of a measurement chip is adjusted to the radius of 1mm 
near a blood drop and from a puncture location in a location like front [ the above-mentioned 
measurement chip migration ] 11 (broken line) and the above-mentioned 12 after measurement 
chip migration (continuous line). With this equipment, the range adjustment dial 7 performs 
migration manually. A small actuator may be used for distance accommodation. 
[0029] Moreover, even if it doubles the location of a longitudinal direction, the skin may rise and 
the blood extraction opening tip of a measurement chip may be plugged up depending on the 
direction. It consists of equipment of this invention so that a measurement chip may always be 
energized to a skin side with the elastic body 6 made from a spring. And by balance of the climax 
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condition of a user's skin, and an elastic body 6, as shown in drawing 4 , the above-mentioned 
measurement chip tip contacts a skin front face. The folder part of a measurement chip was 
constituted so that the include angle of the skin contact surface of blood extraction opening of a 
measurement chip and a body might turn into 30 degrees. 

[0030] A puncture is performed in this condition and a body is held in the condition as it is. From 
the tip of the above-mentioned measurement chip arranged near the bleeding part, blood is 
attracted and the test paper discolors. The discoloration is measured optically, it is converted 
into the blood sugar level, and a result is displayed. With the alarm of measurement termination, 
it takes care that blood does not adhere to the above-mentioned folder, and a body is separated 
from the skin. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The body-fluid component measuring device characterized by to have a justification 
means to adjust the body fluid extraction location of this body fluid extraction means, in the 
body fluid component measuring instrument equipped with a body fluid extraction means to 
extract the body fluid leaked by carrying out the puncture of the skin with the reusable puncture 
needle and this reusable puncture needle which carry out the puncture of the skin, and a body 
fluid component measurement means to measure this amount of body fluid components. 
[Claim 2] The body fluid component measuring device according to claim 1 characterized by for 
this body fluid extraction means being a means to extract body fluid from body fluid extraction 
opening according to capillarity, and this justification means being a means to which this body 
fluid extraction opening is moved near the blood collecting section of the skin. 
[Claim 3] Claim 1 , the body fluid component measuring device of two publications with which this 
body fluid extraction means is equipped with a tube-like body fluid doner site, the body fluid 
extraction directions are the gravity direction and hard flow, and this justification means is 
characterized by being a means by which this justification means adjusts the include angle of 
this body fluid doner site and the skin contact surface to ten - 50 degrees. 

[Claim 4] Claim 1, the body fluid component measuring device of two publications with which this 
body fluid extraction means is equipped with a tube-like body fluid doner site, the body fluid 
extraction direction is the gravity direction, and this justification means is characterized by being 
a means by which this justification means adjusts the include angle of this body fluid doner site 
and the skin contact surface to ten - 90 degrees. 

[Claim 5] The body fluid component measuring device according to claim 1 to 4 characterized by 
this justification means being a means to which the location of body fluid extraction opening of 
this body fluid extraction means is moved to the contact location at the time of total body water 
measurable [ with this body fluid measurement means ] leaking out from the skin. 
[Claim 6] The body fluid component measuring device according to claim 1 to 5 characterized by 
this body fluid extraction means and this body fluid component measurement means being 
removable cartridges. 

[Claim 7] The body fluid component measuring device according to claim 1 to 6 characterized by 
for the skin contact side of the case of this body fluid component measuring device consisting of 
resin of transparence, and equipping it with opening which can check a puncture location. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The whole body fluid component measuring device external view of this invention. 
[ Drawin g 2] Drawing of longitudinal section of the folder part of the body fluid component 
measuring device of this invention. 

[ Drawin g 3] The perspective view of a measurement chip. 

[ Drawin g 4] Drawing of longitudinal section showing the movable device of a measurement chip. 
[Dr awin g 5] The related Fig. of whenever [ setting-angle / of a measurement chip ], and blood 
aspiration time amount. 

[ Drawin g 6] The related Fig. of need total body water and a body fluid drop radius. 
[ Drawin g 7] The mimetic diagram which analyzes the relation of whenever [ body fluid extraction 
opening setting-angle / of body fluid suction time amount and a measurement chip ]. 
[Description of Notations] 

1 Display Device 

2 Measurement Initiation Switch 

3 Folder 

4 Measurement Chip 

5 Reusable Puncture Needle 

6 Elastic Body 

7 Range Adjustment Dial 

8 Photo Detector 

9 Light Emitting Device 

10 Substrate 

1 1 Moving Part (before Migration) 

12 Moving Part (after Migration) 



[Translation done.] 
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[0022] m*©®T. *>av^i#©^i*«c*#^ 
m niMwm^ v ^©HfcTt sisaatcfws^A y 



5 

m . i oa~5oaraw*b<. ft«&#fo#syj 

£|5|l7|n)£©#& (0 5, gftg) . j»25AMi*l!£ 
ic^>it'Slc 2 ofpjetrtT&y. myttWiS£ UCli 

1 0^-9 OK AW* LAV 

[0 0 2 3] j^^WiS^P^^^Aft^fMnft 
5IBMa©BB&Wu 113 7^5^m (a) KSct<k7>IC. jfo 

JWHMt-t?**::*. fe«LTTIB©jI»*S3S 

[0024] 10 
UKi] 

sin p sin * ^ 
/» : Rjyfllf ftfi 

[0025] MAfc<*sa^#Ei#ra£6J£©« 
h 7 (b) ic^-r «t e> jc^«©±sb*^ e> t# k ^ o 

[0 0 2 6] 

DK2] 



0 



1 



sio ^ sin 1 fi 
£ : nVttttftJK 

[0 0 2 7] *^®(mAdmBai^* UV^^£J£ 
©^Klo^TESfeJE^TXlCgigii-S., 0 Hilton 

©§S*»t (BBrfr-f) > &tf-£©SEK#Bl& jfoWfcfcW 
^©Wfe^-y^ftWiL ^^©fiftfctHIWSflfc 
8UHWB2tt* •*©*£* fc***'*' 

So eajfoMRBtfe^©*^ j6%?tt.m&?-v74R& 
mm 5 ii2iK#;Ta5©^Jt^!i{MicKwe)tife7*;i/^ 

T*>y, ±iffifl!l5&3 1 y? r 4. £<m*^»t5£§£^Lfc 
0 2 toS1\LiS7 *;i<**£0 1 \Zm-$*W\Z.?£M U 0 

[0028] We^- 'V 7^0 3 Kmir <fc "2 C BflPiK© 
jflLtt&QRnfciliL fi6^ftjBi««ttB.ftlt*<tt» 

^©iWSf-yTlBaifflKttii. *JF*IrWXSMI«:IBW* 



(/I) ft|N 2 0 0 3 - ] 8 0 6 6 3 

6 

B«Bfe^f^wB«fi i egg) tej:uf±jsa»e^-y^ 

^ttft] 2 GjgHO ©J: ?lc^f-7 7©Jiii^*J!sP© 

[0 0 2 9] ^^^©Sfa&^-ltXt). #fiS 

©gS y ±# y 7j K. «fc o X y 7-"©«?<flS P5fe5ffl 

&^T*U*7>^#&&., *«W©ISfiTt4. 
v & ^*JS!©3W4f* etc J: y wic&JSflilfcfj*!** «* 

>v ^j^»ASOf*iBK:!(aW-&. fflO**- v 7'©i4i 
ft^Q£*#©£J£if»®©£g#3 0JSfcfc*J:-5 

[0 0 3 0] ^©ttffiTSaM&fTtv ■f©**© ! KfiBT 
[EIS©ffiS#^l%^] 

[H 1 ] *»W©WR^«*ifi*©^*MSBU 
[02] *«^©<«l&*i)«B£S£«© 7 * /u #%M&<m 
WtM0o 
[03] j|i]^^7*©^4ta0. 

[04] mfe^v^cD^wmmzm-tmmffim. 
[05] aBt^ >v 77"©^ y ttwftmttfDffiMz mmo)m 
^0. 

[06] 'j&gimm. t»wm*®o>teem- 
[0 7 ] mm* mrstm^ v ?<DtmminM y-w 

[^#©§i^] 



1 




2 




3 




4 




40 5 


%m\ 


6 




7 




8 




9 


mm* 


1 0 




1 1 




1 2 





